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(54) CAPACITOR ARRAY 

(57) Abstract 

PURPOSE: To obtain a ceramic capacitor array capable 
of high density packaging which can miniaturize an 
element and cope with bump bonding. 

CONSTITUTION: Inner electrodes of the respective 
capacitor units 33A-33I are alternately exposed in 
trenches or on the end surfaces of sintered bodies which 
stretch from one surface of the sintered body to the 
thickness direction, on both sides of the respective 
capacitor units 33A-33I, and the following are formed; 
connection electrodes 34*39 arranged on the inner 
surfaces of the trenches and on the end surfaces of the 
sintered bodies so as to be electrically connected with 
the inner electrodes, electrodes 25, 26, 40-42 for 
external connection, formed on the surfaces of sintered 
bodies of the respective capacitor unit 33A-331, and 
leading^out electrodes which connect the connection 
electrodes 34-39 with the electrodes 25, 26, 40-42 for 
external connection. The adjacent electrodes of the 
respective capacitor units 33A-33I are isolated by 
insulating layers 29, 30. 



COPYRIGHT: (C)1995,JPO 




33H 33 C 



-1- 



WMC. 



(19)0*3^/? (JP) 



(51) IntCL* 
HO 1G 



4/38 
4/12 
4/30 



«*> & m & 




(A) 



3 5 2 

3 0 1 F 9174- 5E 
9174-5E 



F I 



' ^§§¥7-37757 

(43) ^MB ¥#7^0995) 2 3 7 B 



HO 1 G 4/38 



(21)ffliaS^ 



(22)fflBiB 



<&K¥5- 179146 



5^(1993) 7>120B 



(71) fflBCA 000006231 

J^^SP«8]SCTp^#-T @26#l(tf§- 

(72) $BE« MF am 

jc«^ra^m^»=TB26#io^ *fc£ 

(72)5§W# M* 

(74)f^iA &m± Em a c^i«) 



(54) [»fl<D*«;] 3>T>i^7H 



(57) CE»] 

[«JiM &3 ^r^ary h 3 3 A- 3 3 I CDftg? 
&3 >^>-y-rL- y h 3 3 A— 3 3 I (Dffimz 

&m\zmsi'2nz£5 \zm<Dftm&Tf&8iftmm\zi&f& 

3 4- 3 9 #3 >5*>U*:x=y h 3 

3 a- 3 3. i omi£#ft<D&m\zmt*>ft%ft&&iftm 

182 5, 2 6, 4 0-4 2 t, SJfclffi 3 4 - 3 9 <h 
^aSSaffi«85 2 5. 2 6, 4 0-4 2 £ffijfcrr 

3 3 1 <Dm&Tzmt§mmNMfi, tmm 29, 3oi:j; 



41 29 




J 33E 33F 
33H 33 1 



—329— 



1 



i. < 



1 

WW<D#fflfcEMI] • 
[000 1] 

C0 00 2] 

co o o 3] « : f:»&<0?s«#££&«fc'rfc«> 

tffcJBH SIXTH*. ft*QSUBii93 y &Z1 

^SOS-fe^^y^n^x^^, -fe^Sty^JBS^UT 

88 fcR W ft X *-JU«« ck o Tfr "5 «JHr 9 5 v 
2 Z2 >-5r>*7 W SIXTH*. 
[0 0 04] 

[&^d*»ftU<fc5£t-*8I®3 I'LfrU&aPg, 
H £S«-bk:gKtt*&gtft* rj , jg/hM^Sir 9 $ y * 

[0 0 0 53 «S©^9ffiL£#^<3^fiHWTfr 



■tt) #MW7-3 7 7 5 7 

gS^ST* * 21 fc*«T*&H fcH5 HHj&t&o fc. 

[0 0 0 63 *^x;i/-3^-jv*Sk:i:D««costoffl 

/jnS^^bis c £rt*r#fc n<h h 3 rajs#*o ft. 
[00073 *$ggi<&@Mte, i:o«fc-5^fl^fe(oraa« 

id? fcfc*. 

[0 0 08] 

[^&#ft-r*fca£><B^§H *^03>r>1J-7l/ 
fcmfrxnld (ffl,Um. n 2 EUiOffiHR) ©ThUy 

*vm&&m mm t. <o m & »«rf § i m u nm t «r or 

[0 0 0 9] 

«ffifc«MR£nTV>*. fot, *8Moa>T>^7 

40 [00103 $Lft&n>?>vz.—y vmzmzm&. 

[00113 $ SJcx;v— ;u«a^^ViTv^^ 

jRffi«ao^«tt, sss^-r^assoit^o. 1 
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[0 0 13] HSKPgaggif 

mt.mm** c: o t£*>n*:x ^ u h * 

[0 0 1 4] 01£#j«bT, ir^S^^yU — >>— 

-Mo±Bi:^ «m*-xh*ffl»lT*iifcfc±D/i 

vrcfc, /^-^BiftS^fc&^&rtS&mai 1- 

[0 0 1 5] 0 «3**4fU— >S/- 

h 3 0D±ffiK:*3l>Ttt, /^->C£UT5l£Hbmai 
7 7WBj£$nTV>S. 04&#H«l,T* t5Sy^y»J . 
->->-h4fc^V>Ttt. /^->Di:L/T§iMl 8 

[0 0 16] 01-04fc:fcUT\ a-a8Rtfb-b 
[0 0 17] JbBfcm^-XhfcLTMU AgfeKtt 

A g — P d»©*mtt»***rr**«*i--x haWH 

10, 1 1-1 6&tf9lfHL/«Sl 7*fl«SL"Ct)J: 
Vs. 

[o 018] *k> cnTB©**s^yy— >yy-* 

1-4, &tftMkft>-fc93y££"J — >->-h l 9 SB? 
fc#SJH£U £n&01-04fc^bfcfo£(D££« 
JBU 0 5lCI&0WfcSr*3K:«BU J*»3rAllCJEE 40 

#2 o*nen*. 

[0 0 19] £C0«fc3lCLTH.«&nfc 
2 0 <D-#i%m 2 0 a fctt. 01 Rtf 0 2 

rn«w & *ft J: 3 tc. ft««a 6 , 14, io tfi&m 
tsn: s*:0 3tc^T3ifflb«ai 7#»a«nT^ 
isi«jcffl^a®2 obffic^ asanas**, w 
man, 7, 1 sRt^iaumai 7atga$nT 

H ftfcjftiMt 2 0 <0±® 2 0c Kite, 0 4 fc3K-T/1 50 
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^->D<D»7Lffll 8 7WBj££nTV>*. PHLffil 8|*9 

[0 0 2 0] H7WU 0-6fc^rA-AI|fc»3«rffi0 ' 
ft*, 0 7R^0 8JC*ViT«rtgS«ffi<D0^&t5 

[0 0 2 1] 09(1 ■fe95***M«»:2 Ofc, 01- 
0 4 ^^"T a - aafc»3»*»«Ufc«©tttt*Sftf 
«»i0"C&*. 0 9«r#K«UT, 2 0 O J:® 2 0 

c*6»aj»**iafci»i2 i&^»2 2*t»«$nrv5 

*. 010 (a) «> 0 9<&A-AfiHc»3»r®0Tift 

010 (a) egMRb-c, m2 2<ommz&r). si 

fflb««l 7*t»W^n, 5lfflL««l 7 a, 17b*t 

«2 2fc«ar*j:3fc«j*s* , u Mcftffitgi 2 

##SISfU rt8B««l 2 a, 12 btf»2 2 ICBKBT 

85«ffi5a, 5 b£ft0ff|2 ltr»fflbTV>*. P3«fc 
IT, Blte*tft«W*8» 0 2 fc^TrtSSmffi 1 
6, RtfH3fcSR-r<ISC9SlfflU«ai 7 3^, »2 2<D^ 

jsic«fc0, »»i$n»2 2te»ar*. ^K2ich. 

ma i 3 , 0 3 ^^-rffi^sittiuma 1 7 
n> *2 lfcBBrt-*- 

[0 0 2 2] M2 1, 2 2 0HDXtt, ^-f **>P*-* 
^ — 5* > ^ T >^€r^ WTff 3 C t **T€? 
^5. R21, 2 2 0Hlt 010 (a) 3^.6H6 

»2 1, 2 2rtfcl*riBmai 1, 12A 
ff2 2MMrni5, 6^B«UftV^cfc3ftfflfca« 
$n-5, ^«:»2 1, 2 2®«E3tt, SftO^oTV^ 

rtfflma<^*T^«ctfcBf ^rt»ma^ ot««cs^j: 

[0 0 2 3] *»C, 010 (b> S#^UT, St 2 1, 
2 2£09A«V'f*D • ^x'X^^-^^^dtiC 

*wa«8 s oroiamTiftfrwtsjitfcjkDSsmH 

2 3, 2 4SMn. CintCfcoT, ««S2 4^ 

§itfjumai7a, 1 7 bRtfrtg&mai 2 a, 12b 
^Tfe5iffluma&tfrt»ma5 a, sb^ssu, m5c 

»^«S2 5, 2 6#»isarn*. 

[0 0 24] *t:, 010 (c) $#1UT> *«jB2 
3, 2 4fcKWmH < fcDt)«*t»E<, *0*WJ|2 7, 

amwtfcio, sema2 3 a, 23bst^a^ 
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<S2 4a, 2 4bjWBj8£n*. 3i8«a24ate3l 
ffiUtai 7 aRtfl*3fS*ai 2 a£«£W9k:ftlSLT 

s d , aisma 2 4b tesi w uma nb Rtf^gsma 

1 2 bJcmaWfcJfcRLT^*. $*:5lfctiU«ai 7 a 

[0 0 2 5] H«fcbT, ffijKf^«2 3 a«^»mffi5 
a£«SMk:«SFr*£:fcK:, -;&<D§|tfJL«aR£W 
fflffii»Jfiea£«»MlZ»iRUT^S. iii!S«a2 3 b 

<o 5i m b tsaR zmm&szm *ia t u x ^ 

£. fitoT, MtS2 4a; 2 4bK^2 3a, 2 3 
btt; ^#2 0rtOrtSBmffi^»Ui¥^|^^ViT 

[0 0 2 6] CC0» 2 7, 2 8fc> 0J*tfT-f £ 

D • 5V X^>it-$fflV>, fclAtf P d-Al-Si* 
<B#?*^-*h£3fe»U 0»J*f*8OO 
"CcDMSTas^WtSffVi, Billf:^fj;^i:^i 

2 9/ 3 0 Sifiltt^. :nC«fcoT, ffiiBr«ffi2 3 
a, 2 4 a£j!fe^g2 3 b, 2 4 b £©Mfc|fijR/B 2 

2 9. 3 0^«fiSc-rs*t»ibT«, ^^-XMC 

[0 0 2 7] &fts I^iS2 3 a, 2 3bRtf2 4 
a* 2 4b\Z&&&2 0<D±m\Z&2>*X\*m&?<nT 
H&HOT, cn?>oaiKfllffico±^|&jft®2 9. 3 0 

[0 0 2 8] SfclC* 01 2S^1LT, 01-041:^ 
■Tb-bj|iH»oTSt3 lRtX»3 2^«-r*. EI 1 
3BH1 2<DA-Aj|f;»5frMH-C*D, 014120 
1 2<&B-B*6K:?&5»r®0T&*. 014d^^e»^ 
fc«t;5K:* S3 1M3 2H S3 1, 3 2<Z>WHJfcE 

©?nTv^rtesea^»3 i. 3 2<Dftmz&mi,fc 

ftflrav \z \t, 012 tr^r^ 3 tc.v arama 34-3 
•9^sn, z<Dms£nm3 4-3 9K£ot* #3 

«awicj»jK$n^. Jio5iiieaffi3 4-3 9co^« 

[0 0 2 9] 0 1 3 IC^T £ 5 fc. *MH*S®fcJBfi&$n 
5&*g«a3 6\Z&?Tft&m®6i)*-mz:£.\Z&!glt! 

n, ^^5imu«a^umfflft^mffi4 0^ 

MfcSttSft*. ^«^SemS3 9fc«koTrtS6«lffi 

1 i«t-»iti:«Miit«iiisn, *twssyf3«a4 
n*. 
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[0 0 3 0] &>±<D£5\Zl,X* 0 1 2 tZ7jkT*mm • 



©aH3>r>f7K3 3^86ti^ *3E&Sfl|0D8[ 
>5r>1^7 K33 Tte, 9||0n>f>^-7 
h^*dc$nT^*. -r^*5"6, m= 3 Rtf n = 3 CO 

>^>1*:r-y h3 3 A- 3 3 IjW*tf*nrir>*, 0 
1 3$#BBLT, 3>x>1faL-y h3 3 AtC»LT« 
33t^«€i3 9RZfilie«ffi2 3 a 3>f>*ar^ 
h33BI:» UT«3i«f«ffi 2 3b RZmtHXm 24a 
3>?>^-y h 3 3 Ci:»bT«:a^«S2 4 

ao b Rt^gj$«a 3 6 at^tvena&siR o a Lc?fc«><&- 

*ha«a<i:fc*. ftn^^jL^y HMfcfc^TtetB 
IRA 2 9£fcfcMSfc/i3 0Rtfj»3 1. '3 2^«EUT 

[0 0 3 1] 012 ^IUT, *^JSWO«lS3 
>f7K3 3l:ll 0&*«#P#^2 5, 2 6, 4 0 

-4 2T^r^d^ffl»»ffl«a*t^««n-rv^. 
c n & <o *sb«ss;b «a» 3 1 tb u maRtxit j^«a * fi- 
brin v^^iJ-rL-ty h(Ortffl«aic«aWlc»ttS 

<mw * c t is iot^u > hBKSfR±iottrr« c 

3L=y hS3Bte»LT»*^«tt«ffi««2 5 t 4 2tfi 

mfznx&o* z<D&#&T\t&inxcti*> copses 
sub ma fc*#js*r * * a rh- s n& y u > h i«ik&«<d 

^ [0032] ^cfi, &ftmu&&m$:\z*D&«iwrz>. 

W J^^l 0 /tmiCfifc^$tlfet)0«:«V>^ rt8B«a 

. hSS^UT^l/^. 04fc^rH?Lg5l 8cD±#$ 
«4 0 MmOlfigtL/^:. Jineot7$ v 99*)-r> 
^-h^a»£E«U 1 3 5 0tTMU jftte»:2 0 
£Lfc. <il 5 0 /xmO»2 1,2 2 (B9'#JR) 
' ^U, 3iie«a&^'r^*:«6<0»«^— ^ h^LT-fe 
^? 7$y^A9^-*jg^«^h$j|2 1, 2 2C 
3te«SUfc«, 8 5 OrcDMSTtt^Wtfc. «1- 
0 0 /im(Di2 7, 2 8 (01 0 (c) &M) 

crniCPb-Al -S i*^7^$36«U 800 
•CT^^^tfe. *^®3 0 0 umCD»3 1, 3 2 (0 
12#W Sr^L, «SIS«:0^ffil«M{cSfema^ 
a»WfC2. 5mmX2. 5mm(D?m$ 
^■T^ 3fT • 3»03>t>*7H 3 3 (01 2# 

[0 0 3 3] *SW03>r>^7K 3 3^ 

so »^&^viaH»«<D*#$^b<bfe, «a^«tr>ffl 
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i) Rxfft&%&<nnK>m\s*m?tomzmf*nftx 

aiTT h U y ^XttfcJB&SnfcrJ v^v-^t u-r 

Ofc«fl|2) -tn-eni OmmX 1 OmraCDtttfc 

*0, JfcKfcl 2 Tte 5 . O/zF/cm' Tfcofc. 
[0 0 3 4] ^feCin6<D^ig^JS(^H:«0!ll. 2^t? i0 

m~C\t. x, y. zAfaic, 1 0->2 0 0 0— 1 0Hz 

( 1 . 5 5 mm) -en^n 1 B3riw#**:«, 18 

flfc&SfMK««£U i 0%«±^fkoa6o^iJ->^;v* 

[0 0 3 5] Cine».O^fm^€ > ^6^<k'5K:, 20 

too 3 6] %2<b$mm 

0 1 Rtf 0 2 fc^rftgS«ffi£^Ufc-tr5 5 y U 
— hi, 2t, 016i;^tt^5y^^U-> 
h 5 0 Srffl V>T$& 2 OUffl^con >^>-*:r W «r 

h 5 0 JC^ViTIi, *3>r>1fa-y Mc*8^-r 

[0 0 3 7] 017l:^tJ:^ tCDt75y?M 
— h 5 0 (DTJw^co-tr 7Sy^^U- h 
19£ttft4MX0U £ 6 £0 1-RtflH 2 fc^r-k 5 5 

[oo3 8] 01 8$#iit, mtsfts z<D-unm 

5 3al:lt ^19 6, 1,4. 1 0a*SttJS*VC43 

Ofiffiffill, 7, 1 S^BttiStlTV**. »&£#5 
3(D±>tf®5 3 cfcte, ir^S^^U— h 5 0 
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[0 0 3 9] 01 9«, 01 8 OA — Aj&tCiB^SfiaiSa 
T*D> 0 2 Ofc*01 8<&B-Bilfc:ft>3*rM0T& : 

eai9&tfBi2o^6^e > MJ;5^ 0 1 ic^vr 

[0 0 4 0] % A\Z, 02 1 fc^HBl/T, 01. 02Rtf 
01 6^-Ta-a«^»Vi, ft*S#5 3K3IS4. 5 

5£jgj£T*. 02n:^sn5i5^ c:oS5 4 l 

5 5ir<fco, m&&5 3<D±^ms 3 c\zmj$.znft3i 

fflb«ffi5 l^SIsn§lmbm«S 1 a, 5 1b£fc 

[0 0 4 1] 02 2 <a) fcL 02 1(OA-AftlC»5 
8fffi0*?&*. 02 2 (a) fc^StlScfcSfc* »5 

4, 5 5o«si:«fco> 5!tHumffi5 i^ai^n5iffi 

l«ffi5 1a, 51b^0, S54 ( 5 5-fc5ltHbtt 
&5 1a, 5 1 ba*Bm£n£. £fc»5 4fc£0rtS6 
«ffi5^9J$n^ffi««5 a. 5b^0, i54i: 

j&msn*. mbur-s 5fc<tD^ee«ai 2**#«s 

*L rtSP«Sl2a. 12b t^r), »5 5Kl«tB$n 
[0 0 4 2] $:\Z* 02 2 (b) £#K«UT, 185 4, 

5 5 k:, ±&ni<D&mM±&18i\z, v<^D.^x 

X hS*aU^«8 5 0 T:TM*ttl?*frt>* ««S5 
6, 5 7 SMti. C.CDidfcSMWiS 6, 5 7*1 
^n^ngifflblgfiSS.l a, 5 1 bRtfrt!B«ffi5 a, 
5bf^S@Sl 2 a, 1 2 b&au*ftttfctttt 

[0 043] 02 2 (c) £#HaLT, W«»5 

6, 5 7KU CinecDi|iS<kO , b9E<^r>SI^S»5 8. 5 
9Sr^«r«. J10«5 8, 5 9CD^ICcfcO. 
5 6^ftj$nJi3eSffi5 6 a. 5 5 b£ft0, 
*«S5 7^W$nSie««g5 7a, 5 7bt^. 
®fim&5 6 al^imb«S5 1 aRWfi?fffi5 at 
mS&MKJ&RSn, 36Bf«ffi5 6 b»5IUlbmffi5 l b 

&vtoun&s b tmawic»)K$n, asemas 7 a 
a««S5 7 b«9imumffi5 1 b&^rt®«a 

1 2bi:mm«^»tt$n<£). 

[0 0 4 4] 02 3^bT> »5 8, 6 9 

(c, ±&&i<D$mmtimm\zi,x* pb-Ai-si 

8 0 O'CigSOiSfiTfRffl^U *S&B6 0Rtf6 1& 
Mt^. ^&«6 0tC<i:0ffl^«ffi5 6 a, 5 6bffi 
*t|fig:$n, 6 1 tc«fc D^te«S 5 7 a, 5 7 b 

CO 0 4 5] ^:IC0 2 4$#^UT, 01, 0 2RU0 
1 Skl^Tb-biaKl^^TWe 2, 6 3«*tfU ^ 
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7 0£J£j£T*« H2 512* 0 2 4 ADA- A&fciO^rf 
[fiaa-C*D, 02 6«02 4^B-Bj^Jce3»fffi0-C 

[0 0 4 6] 02 5&#JiBUT> «*tf3>^>1>-:x:z 

y h 6 4 c K#i=i-rs ^asmtfi e «j»^offlJigifc 
tti 5 i Bcxsn&mmmm«Bi 5 2 t««»ictt»sn^. 

£fc3>^>-tf-:x-y h 6 4 C?9(Dte*OrtfiB*ffil 2 

bte, ig««ffi5 7bi:«a«^8iR$nT*p, urn 

5 1b $^Lt^Sft«l«ft 5 2 fc««$HC» 

3 H64 <o±j7ffi\zm&2 nfii$i&mmm 

tfi5 2C^H!lf:8ttSnTU?) # ^T, #3>x 
>tf3L~ y h 6 4 A- 6 4 I CD*m&8&ffl«flg 5 2 
St7v;^>j>if7H 6 4<D~^®tc^$n 

/X > fc «fc 0 , ? U > h [eIKS«± fc3EM£IST * 

[0 0 4 7] 02 7S:#IIT, £<D#IJS09<BIBB3 > 
?^7WT?H a«Fmffi5 7 a, 5 7bO±*»® 

i&®6 u^n^tciD, 3imum«5 1 a, 5- 

1 bmx<D^&$itet)->7 ZttiblsX^z. 

[0 0 4 8] £ eic, ^SKJEDT, E2 8IC^f<fc5 

*fi*£/S6 1 c^SffiM*^^ 3lroU«ffi5 1 a. 
5 1 bQgB#£*>tefiUS6 lfc«tt>Tttai/Tt)«t^. 

&mttz&m&&\z^wfr*z>. 

[0 0 4 9] t7^y^^J-»-M, 2, 19, 
£^#<hl/fcX5U-£J!i^ JS*1 Oamfc^^n 

^r,j_ h^«Sl/E»tm 1 3 5 0t:Tg&£ 
[0 0 5 0] ^<^>F -^^-Sm^T, SI 5 

0/1111(0154, 55 (02 1 &m&\s, m$sm 

^-£ig-t?fc&^-*h£»5 4. 5 5fcjfe*8Lfc&, 
8 5 0K;<Dmmx&&mf1t. &IC«51 0 Oiim(D$5 
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8, 5 9 (02 2 (c) &m SJBJSfcU CtlfcPb- 

a 1 -s i S;tf^:*£3fe*u 8 0 orzx^mtit. 

WZ. H3 0 0 umO«6 2, 6 3 (02 4^ €Jg 
j£U ftittWfc:; 2. OmmX 3. OmixKO^ffi^jR^ 

^rr * 3 ff • 3 n<ozi >?>vr w e 4 . 

[0 0 5 1] 210^KflO3>f>U-7K6 4i:, ^ 
093) RrXrt§?«€5<O^0Wl/^^rtfflfCKfrj'&n^: 

at«flj4) sMifc. R«jtttW3, 4 

O-t-n-Fn^rr^^S 1 Ommx 1 OmmcoKttg 

tiL±\z&®m.$z&iitsiZ&*>\zmmi. mm&m®Bi*: 

tttkVit. -e<Ofc£JH, *30MTCtt7. 3/iF/cm J 
T&*(Bfc*tU it«iW3rtt6. SwF/cm* 
0, Jfclfc0ti4TfcJ:5. 0/iF/cm J T&ofc. 
[0 0 5 2] cn&<D^«;fctfJtt8«3. 4fc 

a? -tf-f -2 sict i 2 s'coraoia^as-fb 

SI 0 0 0iM*;l^A*:f&, *fi»ffiSite&8]£U 1 
0X^±<0^<bO*o3t^>^^Bt^L^. & 
MftTH x. y, z*[Rlfc, 1 0—2 0 0 0—10 
Hz CI. 5 5mm) <& £ ^n^n 1 P3fBJ^>Lfc 
& *6»&£i<Bi£$i5tU 1 0 %1&±<D&{£<D%vftV 
>7)\>Ztm±:3Uz\s1t. COM, *§&fc#JRtfJfc« 
0I3, 4OV>m^aViTt>«fa?^t0^-C*ofc. 

[0053] cns©is*#sffls*fcj:3fc, *58W 

[0 054] JtEJS 1 (OSIJfi^l&l/^ 2 <D&mw\z&^ 
X\t, GU^^ZL-y hmz&M&M&'tZlttiXD 
M3 1, 3 2 (01 2^) RU:»6 2. 6 3 (02 4 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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BWiQLED~DESCRIPTION " ~ ^ — 

[Detailed Description of the Invention]^ — 
[0001] 

[Industrial Application] This invention relates to the capacitor array which two or more capacitor units consist of in 

one using the ceramic sintered compact of a piece. 

[0002] 

[Description of the Prior Art] A miniaturization and high-density-assembly-izing of electronic parts are advanced 
with the inmiaturization of electronic equipment. For example, by the capacitor, the micro laminating ceramic 
condenser is developed and the circuit which comes to mount a majority of these micro laminating ceramic 
condensers on a printed circuit board is realized. 

[0003] Moreover, in order to achieve the high density assembly of electronic parts, the capacitor array which comes 
to unify two or more capacitors is also used. As a conventional larninating ceramic condenser array, the larninating 
of the electrode which followed only alternation or a line writing direction in the common electrode and the 
individual electrode, and the electrode which continued only in the direction of a train is carried out by turns, and the 
laminating ceramic condenser array which performs ejection of the stacked type ceramic condenser which performs 
ejection of an electrode in the rim section of an element, and the internal electrode formed so that it might overlap 
through a ceramic layer with the through hole electrode prepared in the interior of an element is known. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when the conventional stacked type ceramic condenser was 
mounted on a printed circuit board etc., and it was going to turn one, the big land needed to be prepared on the 
substrate and it was going to mount many micro laminating ceramic condensers rather than the capacitor element, 
many bigger lands were needed and there was a problem that high density assembly was unrealizable. 
[0005] Moreover, also in the laminating ceramic condenser array which performs ejection of an electrode in the rim 
section of an element, it turned one rather than the array element, the big land was needed, and there was a problem 
that high density assembly was unrealizable. 

[0006] Moreover, in the laminating ceramic condenser array to which ejection of an electrode is performed with a 
through hole electrode, when the element was niiniaturized, the rate of the cross section of a through hole electrode 
to the area of an internal electrode became large, and there was a problem that a mimaturization could not fully be 
attained. 

[0007] The object of this invention cancels such a conventional trouble, and is to be able to attain the miniaturization 

of an element and offer the ceramic condenser array in which high density assembly is possible. 

[0008] 

[Means for Solving the Problem] A capacitor array of this invention It is the multilayer capacitor array by which two 
or more capacitor units constituted by forming two or more internal electrodes so that it may overlap in the thickness 
direction through a ceramic layer in a ceramic sintered compact were installed in a sintered compact in the shape of [ 
of a m line xn train (however, m and n two or more integers) ] a matrix. On the other hand, an internal electrode of 
each capacitor unit is exposed to a slot or a sintered compact end face of a sintered compact prolonged in the 
thickness direction from a field by turns in both sides of each capacitor unit And a connection electrode formed in 
an inner surface and a sintered compact end face of a slot so that it might connect with an internal electrode 
electrically, It has a cash-drawer electrode which connects between an electrode for external connection of a sintered 
compact of each capacitor unit prepared in a field on the other hand, and connection electrodes and electrodes for 
external connection, and the connection inter-electrode which each capacitor unit adjoins is characterized by being 
separated by insulating layer. 
[0009] 

[Function] In the capacitor array according to this invention, two or more capacitor units are installed in the shape of 
[ of a m line xn train ] a matrix, the connection electrode is prepared so that it may connect with an internal electrode 
and an electric target in the both sides of each capacitor unit, and this connection electrode is connected to the 
electrode for external connection of the sintered compact of each capacitor unit prepared in the field on the other 
hand by the cash-drawer electrode. Therefore, using the electrode for external connection of a sintered compact 




prepared in the field on the other hand, the capacitor array of this invention can be mounted on a printed circuit 
board, and can carry out a surface mount by bump cementation etc. For this reason, high density assembly becomes 
possible and reduction of mounting cost can be aimed at. 

[0010] Moreover, since the connection electrode, the cash-drawer electrode, and the electrode for external 
connection are prepared for every capacitor unit, the capacity of each capacitor unit can be taken out independently. 
[001 1] Since the through hole electrode etc. furthermore is not used, the miniaturization of each capacitor unit is 
possible. Moreover, the capacitor array of this invention can carry out a surface mount on a printed circuit board by 
bump cementation, and it is [ the configuration of the electrode for external connection ] desirable from the field of 
anchoring reinforcement that the ratio of the diameter of the shortest to the diameter of the longest is 0.1 or more. 
[0012] 

[Example] This invention is clarified by explaining the capacitor array of an example according to this invention 

hereafter, referring to a drawing. In addition, in the following explanation, structure of this capacitor array is 

clarified by explaining the manufacture method of the capacitor array of each example previously. 

[0013] The 1st example **** and the ceramic green sheets 1-4 of a rectangle as shown in drawing 1 - drawing 4 are 

prepared. A ceramic green sheet is obtained by fabricating the slurry obtained by kneading dielectric ceramic 

powder like for example, barium titanate system ceramic powder with the binder of well-known common use, and 

an organic solvent by proper sheet forming methods, such as a doctor blade method, and piercing it. 

[0014] With reference to drawing 1 , the rectangle internal electrodes 5-10 of Pattern A are formed in the upper 

surface of the ceramic green sheet 1 by printing conductive paste. It is formed, when the rectangular internal 

electrodes 1 1-16 print conductive paste also on the upper surface of the ceramic green sheet 2 with reference to 

drawing 2 so that it mav become Partem B. 

[0015] With reference to drawing 3 , the cash-drawer electrode 17 is formed as a pattern C on the upper surface of 
the ceramic green sheet 3. With reference to drawing 4 , it sets to the ceramic green sheet 4, the aperture 18 is 
formed by the predetermined pattern as a pattern D, and it fills up with the filler which uses carbon as a principal 
component in this aperture 18. 

[0016] In drawing 1 - drawing 4 , the a-a line and the b-b line show the portion which is explained later and in which 
a slot is formed, and the portion surrounded by each line is equivalent to a capacitor unit. 

[0017] As the above-mentioned conductive paste, the conductive paste containing conductive powder, such as Ag or 
Ag-Pd, is used. But internal electrodes 5-10, 11-16, and the cash-drawer electrode 17 may be formed by other 
electric conduction film fonning methods, such as vacuum evaporationo besides printing of conductive paste, or 
plating. 

[0018] Next, a laminating is carried out with the sense which showed this to drawing 1 - drawing 4 , as shown in 
drawing 5 in schematic drawing, a laminating is carried out, and predetermined number-of-sheets preparation of 
these ceramic green sheets 1-4 and the plain ceramic green sheet 19 is carried out, and it is stuck in the thickness 
direction by pressure. Thus, by being stuck by pressure, the sintered compact 20 shown in drawing 6 is obtained by 
obtaining a layered product and calcinating this layered product. 

[0019] With reference to drawing 6 , the cash-drawer electrode 17 of the layered product 20 obtained by doing in 
this way which internal electrodes 6, 14, and 10 are exposed, and is shown in drawing 3 so that clearly on the other 
hand, if drawing 1 and drawing 2 are referred to to end-face 20a is exposed. Similarly, although not illustrated at the 
another side end-face 20b side, internal electrodes 11,7, and 15 and the cash-drawer electrode 17 are exposed. 
Moreover, the aperture 18 of the pattern D shown in drawing 4 is formed in upper surface 20c of a sintered compact 
20. Since the carbon in an aperture 18 etc. is removed in the case of baking, the aperture 18 remains, after the hole 
has opened. 

[0020] Drawing 7 is a cross section which meets the A-A line shown in drawing 6 , and drawing 8 is a cross section 
which meets the B-B line shown in drawing 6 . In addition, hatching is omitted in order to make the graphic display 
of an internal electrode intelligible in drawing 7 and drawing 8 . Moreover, similarly in the following same 
drawings, hatching is omitted. 

[0021] Drawing 9 is the perspective diagram showing the condition after forming the slot which meets the a-a line 
shown in the ceramic sintered compact 20 at drawing 1 - drawing 4 . With reference to drawing 9 , the slot 21 and 
the slot 22 are formed in the thickness direction from upper surface 20c of a sintered compact 20. Drawing 10 (a) is 
a cross section which meets the A-A line of drawing 9 . The cash-drawer electrode 17 is (divided by formation of a 
slot 22, with reference to drawing 10 (a), it is constituted so that it may expose to cash-drawer electrode 17a and the 
17b fang furrow 22, an internal electrode 12 is divided similarly, and it is constituted so that it may expose to 
internal electrode 12a and the 12b fang furrow 22. Moreover, by formation of a slot 21, the cash-drawer electrode 
was divided similarly, the internal electrode 5 was also divided, and it became internal electrodes 5a and 5b, and has 
exposed to a slot 21. Similarly the internal electrode 8 shown in drawing 1 , the internal electrode 16 shown in 
drawing 2 , and other cash-drawer electrodes 17 shown in drawing 3 are divided by formation of a slot 22, and it 
exposes to a slot 22. Moreover, about a slot 21, the internal electrode 9 shown in drawing 1 , the internal electrode 
13 shown in drawing 2 , and other cash-drawer electrodes 17 shown in drawing 3 are divided, and it exposes to a 
slot 21 similarly. 

[0022] Processing of slots 21 and 22 can be performed using a diamond cutter, a dicing machine, etc. Moreover, the 
width of face of slots 21 and 22 is chosen as width of face which internal electrodes 1 1 and 12 do not expose in a 



slot 2 1 and 22, and internal electrodes 5 and 6 do not expose in a slot 22 so that -clearly from drawing 10 {a). 
Moreover, the depth of slots 21 and 22 is chosen so that it may result below the internal electrode located in the 
method of the lowest of overlapping internal electrodes. 

[0023] Next, with reference to drawing 10 (b), by using for example, a micro dispenser for slots 21 and 22, it is 
filled up with Ag or an Ag-Pd paste, and conductive layers 23 and 24 are formed by the ability burning this at the 
temperature of 850 degrees C. A conductive layer 24 touches the cash-drawer electrodes 17a and 17b and internal 
electrodes 12a and 12b, and is electrically connected by this. Similarly, also in a conductive layer 23, a cash-drawer 
electrode and internal electrodes 5a and 5b are touched, and it connects electrically. Moreover, in this case, an 
aperture 18 is also filled up with conductive paste and the electrodes 25 and 26 for external connection are formed 
by the ability burning this. 

[0024] Next, with reference to drawing 10 (c), width of face is narrower than this conductive layer to conductive 
layers 23 and 24, and trenches 27 and 28 are formed in them When a conductive layer divides and a part remains by 
this, the connection electrodes 23a and 23b and the connection electrodes 24a and 24b are formed. Connection 
electrode 24a is electrically connected with cash-drawer electrode 17a and internal electrode 12a, and connection 
electrode 24b is electrically connected to cash-drawer electrode 17b and internal electrode 12b. Moreover, cash- 
drawer electrode 17a is electrically connected with the electrode 25 for external connection, and cash-drawer 
electrode 17b is electrically connected with the electrode 26 for external connection. 

[0025] Similarly, connection electrode 23 a is connected to one cash-drawer electrode and electrode for external 
connection, and electric target while connecting with internal electrode 5 a electrically. While connecting connection 
electrode 23b with internal electrode 5b electrically similarly, it has connected with the cash-drawer electrode and 
the electrode for external connection, and the electric target of another side. Therefore, the connection electrodes 24a 
and 24b, and 23a and 23b are constituted so that it may connect electrically to set further in the thickness direction to 
the internal electrode in a sintered compact 20. 

[0026] Next, for example, a micro dispenser is used, for example, it is filled up with the glass paste of a Pd- 
aluminum-Si system, and it burns into these slots 27 and 28 at the temperature of 800 degrees C, and after being 
filled up, as shown in drawing 11 , insulating layers 29 and 30 are formed in them It is constituted by this so that 
insulating layers 29 and 30 may intervene between the connection electrodes 23 a and 24a and the connection 
electrodes 23b and 24b. As a material which constitutes such insulating layers 29 and 30, the material of arbitration, 
such as a ceramic which has not only a glass paste but insulation, can be used. 

[0027] Moreover, since it is not formed until the connection electrodes 23a and 23b, and 24a and 24b reach the . 
upper surface of a sintered compact 20, these connection electrode top can be covered by insulating layers 29 and 
30. 

[0028] Next, with reference to drawing 12 , a slot 3 1 and a slot 32 are formed along with the b-b line shown in 
drawing 1 - drawing 4 . Drawing 13 is a cross section which meets the A-A line of drawing 12 , and drawing 14 is a 
cross section which meets the B-B line of drawing 12 . Slots 31 and 32 are formed in width of face which is not 
exposed to the wall of the internal electrode fang furrows 31 and 32 arranged at the both sides of slots 3 1 and 32 so 
that clearly from drawing 14 . Moreover, as shown in drawing 12 , the connection electrodes 34-39 are formed in the 
outside end face of each capacitor unit, and the internal electrode exposed to the outside end face of each capacitor 
unit with these connection electrodes 34-39 is electrically connected to it. Formation of these connection electrodes 
34-39 can be made to form by the well-known electrode forming methods, such as spreading, baking, etc. of 
conductive paste. 

[0029] the connection electrode 36 formed in an outside end face as shown in drawing 13 — an internal electrode 6 — 
much more — ** — it is alike, and connects and connects with the electrode 40 for external connection electrically 
through a cash-drawer electrode, the same - the connection electrode 39 — an internal electrode 1 1 — much more — 
** — it is alike, and connects electrically and the electrode 41 for external connection is electrically connected to the 
connection electrode 39 through a cash-drawer electrode. 

[0030] The multilayer capacitor array 33 of this example shown in drawing 12 as mentioned above is obtained. Nine 
capacitor units consist of multilayer capacitor arrays 33 of this example. That is, the capacitor array of the shape of a 
matrix of m= 3 and n= 3 is constituted, and capacitor units 33A-33I are constituted. With reference to drawing 13 , 
connection electrode 24b and the connection electrode 36 turn into [ the connection electrode 39 and connection 
electrode 23a / connection electrode 23b and connection electrode 24a ] an electrode of the couple for capacity 
ejection to capacitor unit 33C to capacitor unit 33B to capacitor unit 33A, respectively. Since an insulating layer 29 
or an insulating layer 30, and slots 3 1 and 32 intervene between each capacitor unit, it has the structure where the 
adverse effect by the stray capacity between each capacitor unit can be reduced. 

[003 1] With reference to drawing 12 , the electrode for external connection as shown with reference numbers 25, 26, 
40-42 is formed in the multilayer capacitor array 33 of this example. These electrodes for external connection are 
electrically connected to the internal electrode of each capacitor unit through the cash-drawer electrode and the 
connection electrode. Therefore, it can mount on a printed circuit board by carrying out bump cementation etc. to 
these electrodes for external connection. For example, as shown in drawing 15 , to capacitor unit 33B, the electrodes 
25 and 42 for external connection are formed, and a surface mount can be carried out by bump cementation etc. on 
the land of the printed circuit board prepared so that this portion might be turned downward and it might correspond 
to these electrodes for external connection. Therefore, high density assembly becomes possible, without needing a 



bigger land than a capacitor element like before. 

[0032] Next, it explains per concrete experimental result. As ceramic' green sheets 1-4, what was fabricated by the 
thickness of 10 micrometers was used using the slurry which made the subject barium titanate system dielectric 
ceramic powder. As an internal electrode, the conductive paste which used silver and palladium as the principal 
component was applied and formed. Magnitude of an aperture 18 shown in drawing 4 was made into the diameter of 
40 micrometers. laminating sticking by pressure of these ceramic green sheets was carried out, and it calcinated at 
1350 degrees C and considered as the sintered compact 20. After filling up slots 21 and 22 with the silver paste with 
which ceramic powder was mixed as conductive paste for forming the slots 2 1 and 22 (referring to drawing 9 ) with 
a width of face of 150 micrometers, and forming a connection electrode, it was able to be burned at the temperature 
of 850 degrees C. Next, the slots 27 and 28 (refer to drawing 10 (c)) with a width of face of 100 micrometers were 
formed, this was filled up with Pb-aluminum-Si system glass, and it was able to be burned at 800 degrees C. Next, 
the slots 3 1 and 32 (refer to drawing 1 2 ) with a width of face of 300 micrometers were formed, the connection 
electrode was formed in the outside end face of a sintered compact, and the capacitor array 33 (refer to drawing 12 ) 
of three line and 3 train which has the shape of a 2.5mmx2.5mm plan type eventually was obtained. 
[0033] Made conditions, such as the number of lamina tings, equal using the same material as the capacitor array 33 
of this example. The capacitor array (example 2 of a comparison) in which two or more capacitor ability to which 
the multilayer capacitor (example 1 of a comparison) of the comparison which performs ejection of an electrode in 
the rim section of an element, and ejection of an internal electrode are performed by the through hole established in 
the interior of an element was continuously formed in the shape of a matrix Anchoring and mounting capacity 
density were measured so that it might become the maximum density mounting on a lOmmxlOmm trial substrate, 
respectively, consequently - this example - 7.3 micro F/cm 2 it is - a thing - receiving - the example 1 of a 
comparison — 6.5 micro F/cm 2 it is - the example 2 of a comparison - 5.0 micro F/cm 2 it was . 
[0034] Moreover, the heat cycle test and the vibration test were performed about these examples and the examples 1 
and 2 of a comparison. In the heat cycle test, it was considered that the sample which measured the insulation 
resistance value after 1000 cycle and had 10% or more of change in the temperature change between -25 

degrees C and 125 degrees C was failure. In the vibration test, after giving a 10->2000->10Hz (1.55mm) oscillation 
in x, y, and the direction of z for 1 hour, respectively, the insulation resistance value was measured and it was 
considered that the sample which was changeful 10% or more was failure. Consequentiy, the failure rate was 0% 
about both an example and the examples 1 and 2 of a comparison. 

[0035] As for the capacitor array of an example according to this invention, it turns out that it is the capacitor array 
which has the same reliability as the conventional capacitor element, and can make high density assembly possible 
so that clearly from these results. 

[0036] The capacitor array of the 2nd example is produced using the ceramic green sheets 1 and 2 in which the 
internal electrode shown in the 2nd example drawing 1 and drawing 2 was formed, and the ceramic green sheet 50 
shown in drawing 16 . With reference to drawing 16 , the electrode 52 for external connection is formed in the field 
equivalent to each capacitor unit in this ceramic green sheet 50 at the cash-drawer electrode 5 1 and its point; printing 
of the conductive paste containing conductive powder, such as Ag or Ag-Pd, as well as the internal electrode in the 
ceramic green sheets 1 and 2 which show this cash-drawer electrode 51 and the electrode 52 for external connection 
to drawing 1 and drawing 2 - or it can be made to form by other electric conduction film formation methods, such 
as vacuum evaporationo or plating 

[0037] As shown in drawing 17 , what carried out two or more sheet laminating of the plain ceramic green sheet 19 
to the bottom of this ceramic green sheet 50, carried out the predetermined number-of-sheets larninating of the 
ceramic green sheets 1 and 2 further shown in drawing 1 and drawing 2 by turns, and carried out two or more sheet 
laminating of the plain ceramic green sheet 19 to the lower part further is stuck in the thickness direction by 
pressure. Thus, by calcinating the obtained layered product, the sintered compact 53 shown in drawing 18 is 
obtained 

[0038] Although internal electrodes 6, 14, and 10 are exposed to one side end-face 53a of a sintered compact 53 and 
it is not illustrated with reference to drawing 18 at the other side side 53b side, the internal electrodes 11,7, and 15 
of drawing 1 are exposed similarly. The electrode 52 for external connection prepared in the cash-drawer electrode 
51 by the ceramic green sheet 50 and its ends is formed in upper part side 53c of a sintered compact 53. 
[0039] Drawing 1? is a cross section which meets the A-A line of drawing_18 , and drawing 20 is a cross section 
which meets the B-B line of drawing 18 . The structure which the internal electrode overlapped is formed by 
accumulating by turns the ceramic green sheet 2 shown in the ceramic green sheet 1 and drawing 2 which are shown 
in drawing 1 so that clearly from drawing 19 and drawing 20 . 

[0040] Next, with reference to drawing 21 , slots 54 and 55 are formed in a sintered compact 53 along with the a-a 
line shown in drawing 1 , drawing 2 , and drawing 16 . As shown in drawing 21 , the cash-drawer electrode 5 1 
formed in upper part side 53c of a sintered compact 53 is divided by these slots 54 and 55, and it becomes the cash- 
drawer electrodes 51a and 51b by them. 

[0041] Drawing 22 (a) is a cross section which meets the A-A line of drawing 21 . As shown in drawing 22 (a), the 
cash-drawer electrode 5 1 is divided by formation of slots 54 and 55, it becomes the cash-drawer electrodes 51a and 
51b, and the cash-drawer electrodes 51a and 51b are exposed to slots 54 and 55. Moreover, an internal electrode 5 is 
divided by the slot 54, and it becomes internal electrodes 5a and 5b, and is exposed to a slot 54. An internal 



electrode 12 is similarly divided by the slot 55, and it becomes internal electrodes 12a and 12b, and is exposed to a 
slot 55. 

[0042] Next, with reference to drawing 22 (b), after filling up slots 54 and 55 with the silver paste with which 
ceramic powder was mixed using the micro dispenser like the 1st example of the above, it burns into them at 850 
degrees C, and conductive layers 56 and 57 are formed in them Such conductive layers 56 and 57 will be in the 
condition of having connected electrically in contact with the cash-drawer electrodes 51a and 51b and internal 
electrodes 5a and 5b, or internal electrodes 12a and 12b, respectively. 

[0043] Next, with reference to drawing 22 (c), trenches 58 and 59 are formed in conductive layers 56 and 57 more 
narrowly than such width of face. A conductive layer 56 is divided by formation of these slots 58 and 59, it becomes 
the connection electrodes 56a and 56b, a conductive layer 57 is divided similarly, and it becomes the connection 
electrodes 57a and 57b. Connection electrode 56a is electrically connected with cash-drawer electrode 51a and 
internal electrode 5a, connection electrode 56b is electrically connected with cash-drawer electrode 51b and internal 
electrode 5b, connection electrode 57a is electrically connected with cash-drawer electrode 51a and internal 
electrode 12a, and connection electrode 57b is electrically connected with cash-drawer electrode 51b and internal 
electrode 12b. 

[0044] Next, with reference to drawing 23 , like the 1st example of the above, slots 58 and 59 are tilled up with glass 
pastes, such as Pb-aluminum-Si system glass, it heat-treats into them at the temperature of about 800 degrees C after 
restoration, and insulating layers 60 and 61 are formed in them. Between connection electrode 56a and 56b is 
insulated by the insulating layer 60, and between connection electrode 57a and 57b is insulated by the insulating 
layer 61. 

[0045] Next, with reference to drawing 24 , slots 62 and 63 are formed along with the b-b line shown in drawing 1 , 
drawing 2 , and drawing 16 , and the connection electrodes 65-70 are further formed in the portion of each capacitor 
unit of the outside end face of a sintered compact by spreading, baking, etc. of conductive paste. Drawing 25 is a 
cross section which meets the A-A line of drawing 24 , and drawing 26 is a cross section which meets the B-B line 
of drawing 24 . The multilayer capacitor array 64 is obtained by doing in this way and forming a connection 
electrode in the both sides of a sintered compact with reference to drawing 24 . In this multilayer capacitor array 64, 
nine capacitor units 64A-64I are constituted. 

[0046] If its attention is paid to capacitor unit 64C with reference to drawing 25 , since the internal electrode 6 will 
be exposed to the side of a sintered compact, by forming the connection electrode 67, it can connect with the 
connection electrode 67 electrically, and this connection electrode 67 is electrically connected to the cash-drawer 
electrode 51 and the electrode 52 for external connection which were formed in the upper part side of a sintered 
compact. Moreover, it connects with connection electrode 57b electrically, and internal electrode 12b of another side 
in capacitor unit 64C is electrically connected to the electrode 52 for external connection through cash-drawer 
electrode 51b. In other capacitor units, similarly, the internal electrode by which the laminating was carried out by 
turns is electrically connected to the connection electrode of ends, respectively, and it connects with the electrode 52 
for external connection formed in the upper part side of the multilayer capacitor array 64 through the cash-drawer 
electrode electrically. Therefore, the electrode 52 for external connection of each capacitor units 64A-64I is formed 
in the one direction of the laminating ceramic condenser array 64, and can carry out a surface mount oh a printed 
circuit board by bump cementation, using these electrodes 52 for external connection. 

[0047] With reference to drawing 27 , by the multilayer capacitor array of this example, the insulating layer 61 is 
formed so that the upper part end face of the connection electrodes 57a and 57b may be covered. Thus, by forrning 
an insulating layer 61, the electric leak between cash-drawer electrode 51a and 51b is prevented. 
[0048] Furthermore, if needed, as shown in drawing 28 , the coat area of an insulating layer 61 may be extended and 
the portion of the cash-drawer electrodes 5 la and 51b may also be covered with an insulating layer 61 . Next, it 
explains per concrete experimental result. 

[0049] What was fabricated by the thickness of 10 micrometers was used as ceramic green sheets 1, 2, 19, and 50 
using the slurry which made the subject barium titanate system dielectric ceramic powder. It formed by applying the 
conductive paste which used silver as the principal component as an internal electrode, a cash-drawer electrode, and 
an electrode for external connection, and being burned. After carrying out the larninating of such a ceramic green 
sheet and sticking it by pressure, it calcinated at 1350 degrees C and considered as the sintered compact 
[0050] After filling up slots 54 and 55 with the silver paste with which ceramic powder was mixed as conductive 
paste for forming the slots 54 and 55 (referring to drawing 21 ) with a width of face of 150 micrometers, and 
forming a connection electrode using a diamond cutter, it was able to be burned at the temperature of 850 degrees C. 
Next, the slots 58 and 59 (refer to drawing 22 (c)) with a width of face of 100 micrometers were formed, this was 
filled up with Pb-aluminum-Si system glass, and it was able to be burned at 800 degrees C. Next, the slots 62 and 63 
(refer to drawing 24 ) with a width of face of 300 micrometers were formed, and the capacitor array 64 of three line 
and 3 train which has the shape of a 2.0mmx3 .0mm plan type was obtained eventually. 
[0051] The capacitor array (example 4 of a comparison) in which two or more capacitor ability to which the 
multilayer capacitor (example 3 of a comparison) of the comparison which performs ejection of an electrode which 
made conditions, such as the number of larninatings, equal using the same material as the capacitor array 64 of this 
example in the rim section of an element, and ejection of an internal electrode are performed by the through hole 
established in the interior of an element was continuously formed in the shape of matric was produced. Anchoring 



and mounting capacity density were measured so that it might become the maximum density mounting on a 
lOmmxlOmm trial substrate about each capacitor of this example and the examples 3 and 4 of a comparison, 
consequently — this example — 7.3 micro F/cm 2 it is — a thing — receiving — the example 3 of a comparison — 6.5 
micro F/cm 2 it is — the example 4 of a comparison — 5.0 micro F/cm 2 it was . 

[0052] Moreover, the heat cycle test and the vibration test were performed about these examples and the examples 3 
and 4 of a comparison. In the heat cycle test, it was considered that the sample which measured the insulation 
resistance value after 1000 cycle ******, and had 10% or more of change in the temperature change between -25 
degrees C and 125 degrees C was failure. In the vibration test, after giving a 10->2000->10Hz (1.55mm) oscillation 
in x, y, and the direction of z for 1 hour, respectively, the insulation resistance value was measured and it was 
considered that a sample with 10% or more of change was failure. Consequently, the failure rate was 0% about both 
this example and the examples 3 and 4 of a comparison. 

[0053] As for the capacitor array of an example according to this invention, it turns out that it is the capacitor array 
which has the same reliability as the conventional capacitor element, and can make high density assembly possible 
so that clearly from these results. 

[0054] In the 1st example of the above, and the 2nd example, although the slots 31 and 32 (refer to drawing 12 ) and 
slots 62 and 63 (refer to drawing 24 ) for forming space between each capacitor unit are formed, and formation of 
such a slot is desirable from the semantics [ stray capacity ] of reduction, it is not necessary to necessarily form in 
this invention. Moreover, even if it makes low dielectric layers, such as glass, form in such Mizouchi, an effect is in 
reduction of stray capacity. 

[0055] Moreover, although the capacitor array of three line x3 train was obtained in the 1st and 2nd examples 
mentioned above by carrying out a larninating as it is and passing through each above-mentioned process using the 
illustrated ceramic green sheet, after manufacturing the capacitor array of m>=4 and n>=4 using a bigger ceramic 
green sheet, it may cut in the thickness direction and a predetermined line and the capacitor array of the number of 
trains may be obtained. 

[0056] In addition, in the above-mentioned example, formation of a slot, formation of a cash-drawer electrode, 
formation of the electrode for external connection, etc. may be performed, before sintering a layered product 
Moreover, it points out that the manufacture method of the capacitor array of this invention is not what is limited to 
the order of a process and the method of the above-mentioned example here. 
[0057] 

[Effect of the Invention] As mentioned above, if this invention is followed, the electrode for external connection is 
prepared in the one direction of the sintered compact of each capacitor unit, for example, it can mount on a printed 
circuit board by bump cementation etc. For this reason, high density assembly becomes possible and reduction of 
mounting cost can be aimed at. 

[0058] Moreover, since the electrode for external connection is prepared for every capacitor unit, the capacity of 
each capacitor unit can be taken out independently. Moreover, since the through hole electrode etc. is not used, it 
becomes possible to attain the miniaturization of a capacitor element. 



